What is claimed is - 



A memod for forming a titanium layer supported by a substrate, comprising: 
formingVa seed layer supported by the substrate by combining a first precursor 

wi\h a first reducing agent; and 
forming theVtanium layer supported by the substrate by combining a titanium- 
containing precursor with the seed layer. 
\ 



A method for forming a titanium layer supported by a substrate, comprising: 

V 

forming a seed layer supported by the substrate by combining a first precursor 
with a first reducing agent, wherein the first precursor is an alkane; and 

forming the titanium 1 ^er supported by the substrate by combining a titanium- 
containing precursor with the seed layer. 



3. 



The method 
titanium silr 




1, further comprising annealing the titanium layer to form 



4. 



The method of claim 1, wherein forming a seed layer comprises forming a seed 
layer in accordance with the following chemical process (I): 



wherein: 



\ 



MR, + + alkanes, 

M is an element selected fi-om the group consisting of zinc, 
cadmium, mercury, aluminum, gallium, indium, tin, 
silicon, germaniUm, lead, arsenic and antimony; 



>; and^ 



R is an alkyl group; 

X is some integer value equal to the valence of M. 
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The n\ethod of claim 1, wherein forming a seed layer comprises forming a zinc 
seed layer in accordance with the following chemical process (I): 

(I) 3nR2 + H2 Zn + alkanes, 

wherein: R is^an alkyl group. 



The method of claim 4, wKerein forming a seed layer is performed at a 
temperature between approximately 100 and 600 degrees Celsius. 



The method of claim 1, wherein forming the titanium layer comprises forming 
the titanium layer in accordance with the following chemical process (II): 



(II) TiCl^ + M -> Ti A^Cl^ 

wherein: M an element j^l^cted from the group consisting of zinc, 

cadmium, mercury\luminum, gallium, indium, tin, 
silicon, germanium, l\ad, arsenic and antimony; and 
X is some integer value equal to the valence of M. 



The method of claim 1, wherein forming the titanium layer comprises forming 
the titanium layer in accordance with the followingVhemical process (II): 

(II) TiCl4 + Zn Ti + ZnClj. 



The method of claim 7, wherein forming the titanium layer in accordance with 
chemical process (II) is performed at a temperature between approximately 100 
and 600 degrees Celsius. 



The method of claim 1, wherein forming the titanium layer further comprises 
forming titanium silicide. 
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11. 



The method of claim 10, wherein forming titanium silicide comprises forming 
tiWium silicide at a temperature of between approximately 250 to 750 degrees 
CeRius. 



1 2. The method of claim 1, wherein forming the titanium layer comprises forming 
the titanium layer comprising a titanium alloy. 



13. The method of claim 12, wherein forming the titanium layer comprising a 

titanium alloy con^rises a titanium alloy containing titanium and an element 

selected from the group consisting of zinc, cadmium, mercury, aluminum, 
\ 

gallium, mdium, tin, silicon, germanium, lead, arsenic and antimony. 



14. The method of claim 12, wherein forming the titanium layer comprising a 
titanium alloy comprises Xitanium alloy containing titanium and zinc. 




15. A method for forming a titaniu^ layer on an integrated circuit, comprising: 

forming a seed layer on the integrated circuit by combining a first precursor with 

a reducing agent with chemical vapor deposition (CVD); and 

\ 

forming the titanium layer on the integrated circuit by combining the seed layer 

\ 

with a second precursor with GVD; 
wherein the seed layer is formed according to the following chemical 
process (I): 



(I) MR, + -> M + alkan^s, 

wherein: M an element selected from the group consisting of zinc, 

cadmium, mercury, aluminum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony; 
R is an alkyl group; and \^ 
X is some integer value equal to the valence of M; 
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wfterein chemical process (I) is performed at a temperature greater than 400 

\ degrees Celsius; and 
wherein the titanium layer is formed according to the following chemical 
process (II): 



(II) \ TiCl^ + M Ti + MCl^ 



wherein chemical process (II) is performed at a temperature greater than 400 
degrees^Celsius, 



16. A method for form^g a titanium layer on an integrated circuit, comprising: 

forming a seed layer^n the integrated circuit by combining a first precursor with 

a reducing agent with chemical vapor deposition (CVD); 
forming me ^^fifenium l^er on the integrated circuit by combining the seed layer 

with a second precursor with CVD; 
wherein the seed layer is^nc, and formed according to the following chemical 

process (I): 



(I) ZnRj + Zn\+ alkanes. 

wherein R is an alkyi group and chemical process (I) is performed at a 
temperature greater than 4Qp degrees Celsius; and 

wherein the titanium layer is formed^ according to the following chemical 
process (II): 

(II) TiCl^ + Zn Ti + ZnCl2 

wherein chemical process (II) is performed\at a temperature greater than 400 
degrees Celsius, 
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1 7. m method of claim 1 5, further comprising annealing the titanium layer to form 
titanium silicide. 

18. The mahod of claim 1 5, wherein forming the titanium layer further comprises 
forming titanium silicide. 

19. The method^f claim 1 8, wherein forming the titanium silicide comprises 
forming titanium^silicide at a temperature of between approximately 250 to 750 
degrees Celsius. 

20. The method of claim 1 5^ wherein forming the titanium layer comprises forming 
the titanium layer comprising a titaniimi alloy. 



21. The method of claimJS, wherein forming the titanium layer comprising a 

titanium alloy con^^ a ti'^anium alloy containing titanium and an element 
selected from the &0Up consiskng of zinc, cadmium, mercury, aluminum, 
gallium, indium, tin, silicon, germanium, lead, arsenic and antimony. 



22. The method of claim 15, wherein fdmiing the titanium layer comprising a 
titanium alloy comprises a titanium alloy containing titanium and zinc. 



\ 



23 . A method for forming a titanium layer supported by a substrate, compnsmg: 
forming a seed layer supported by the subst^te by combining a first precursor 
with a first reducing agent, wherein the first precursor is an alkane and 
wherein the alkane comprises an element selected from the group 
consisting of zinc, cadmium, mercury, almninum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony; and 
forming the titanium layer supported by the substrate by combining a 
titanium-containing precursor with the seed layer. 
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A chemical vapor deposition method of providing a layer of titanium on an 
integrated circuit within a chemical vapor deposition (CVD) reactor, the method 
jOmprising: 

iirfecting a first precursor and reducing agent in the CVD reactor; 

forming a seed layer on the integrated circuit from reaction of the first precursor 

\and the reducing agent, wherein the first precursor is an alkane; 
injecting^ second precursor in the CVD reactor; and 

forming the titanium layer on the integrated circuit from reaction of the second 
precursor and the seed layer, 

25. A chemical vapor deposition method of providing a layer of titanium on an 

\ 

integrated circuit within a chemical vapor deposition (CVD) reactor, the method 
comprising: \ 

injecting a first pr^ursor and reducing agent in the CVD reactor; 

forming a seed layerVn the integrated circuit from reaction of the first precursor 
and tKereducing agent, wherein the first precursor is an alkane and 
wher^iA the alkane comprises an element selected from the group 
consisting of zincXcadmium, mercury, aluminum, gallium, indium, tin, 
silicon, germanium\lead, arsenic and antimony; 

injecting a second precursors the CVD reactor; and 

forming the titanium layer on the integrated circuit from reaction of the second 
precursor and the seed layer. 



26. A chemical vapor deposition methc^ of providing a layer of titanium on an 

integrated circuit within a chemical \apor deposition (CVD) reactor, the method 
comprising: 

injecting a first precursor and reducingVgent in the CVD reactor; 
forming zinc on the integrated circuit fropi a reaction of the first precursor and 

the first reducing agent; 
injecting a second precursor in the CVD reactor; and 
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• 



forming the titanium layer on the integrated circuit from a reaction of the second 
precursor and the zinc, 

27. The method^f claim 24, further comprising anneaUng the titanium layer to form 

. . \ 
titanium silicide. 



28. The method of claim 24, wherein forming the seed layer is in accordance with 

the following chemical process (I): 

\ 



(I) MR, + ^Hj M + alkanes, 

wherein: M is an element selected from the group consisting of zinc, 

cadmium, mercury, aluminum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony; 



R is aj/alkyl ^oup; and 



tegCTv value equal to the valence of M. 



ri 29. The method of claim 26, wherein forming the zinc is in accordance with the 

following chemical process (I): 

Q 

|j (I) ZnRj + H2 Zn \ alkanes, 

CM wherein: R is an alkyl group. 

30. The method of claim 28, wherein forming the seed layer comprises fonning the 
seed layer according to chemical process (I)\at a temperature between 
approximately 100 and 600 degrees Celsius. 



3 1 . The method of claim 28, wherein forming the titanium layer comprises forming 
the titanium layer in accordance with the followii^g chemical process (II): 



(II) TiCl^ + M Ti + MCI, 
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32 A method of claim 29, wherein forming the titanium layer comprises forming 
the\anium layer in accordance with the following chemical process (II): 



34. 



36. 



(II) 



TiCU + Zn Ti + ZnClj. 



33 The method of chum 31, wherein forming the titanium layer comprises forming 
the titanium layer^rding to chemical process (II) at a temperature between 
approximately 100 andvfiOO degrees Celsius. 



37. 



The method of claim 24, wherein forming the titanium layer further comprises 
forming titanium silicide. 



35 The method of claim 34, whereikorming titanium silicide comprises fomiing 
titanium silicide at a temperamre .^f^between approximately 250 to 750 degrees 
Celsius. 



The method of claim 24. wherein formii^g the titanium layer further comprises 
forming a titanium alloy containing titanium and an element selected from the 
group consisting of zinc, cadmium. mercury\aluminum. gallium, indium, tin, 
siHcon, germanium, lead, arsenic and antimony^ 

The method of claim 26, wherein fomiing the titLum layer fiirther comprises 
forming a titanium zinc alloy layer. 
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38. 



A i^iethod for fonning a titanium layer supported by a substrate, compnsmg 
fonXg the titar,ium layer according to the following chemical process (HI): 



(III) 
wherein: 



TiCU + M (source) Ti + MCl^ 
M is an element selected from the group consisting of zinc, 
cadmium, mercury, aluminum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony; and 
X IS some integer value equal to the valence of M. 



39. 



41. 



A method for fonrling a titanium layer supported by a substrate, comprising 
forming the titaniu.ii>yer according to the following chetnical process (III): 



(III) TiCU + Zn Ti + ZnClj. 

40. The method of cl/2^^ comprising annealing the titanium layer to form 
titanium silicide.l/ 



A method for forming a titaniuV layer supported by a substrate, comprising 
forming the titanium layer accorW to the following chemical process (IV): 



(IV) 

wherein: 



MR, + H, + Tik ^ Ti + MCI, + alkanes, 

M is an element selected from the group consisting of zinc, 
cadmium. merciJfey, aluminum, gallium, indium, tin, 
silicon, germanium, lead, arsenic and antimony; 

R is an alkyl group; and \ 

X is some integer value equaKo the valence of M. 
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42. AViethod for forming a titanium layer supported by a substrate, compnsmg 
foiling the titanium layer according to the following chemical process (IV): 

ZnRj + H2 + TiCl4 -> Ti + ZnClj + alkanes, 
w|feceih\ R is an alkyl group. 

43. The method of\aim 41, wherein forming the titanium layer comprises fomiing 
the titanium layer Comprising a titanium alloy. 

44. An integrked circuit comprising: 

a layer of a\tanium alloy, wherein the titanium alloy comprises titanium and an 
demerit selected from the group consisting of zinc, cadmium, mercury, 
aluminum, gallium, indium, tin, silicon, germanium, lead, arsenic and 
antimony^and 

a titanium silicide Contact coupled to the layer, 

45. The integrated circuit^f claim 34, wherein the titanium alloy comprises titanium 
and zinc. 

46. A memory, (Uprising: 
a memory array ; 

a controK?\cuit\operatively coupled to the memory array; 
an I/Ofcirouft, opeiatively coupled to the memory array; and 
wherlH4e^emo^array, control circuit and I/O circuit each comprise: 

a layer of a titJWum alloy, wherein the titanium alloy comprises titanium 
and an client selected from the group consisting of zinc, 
cadmium, mercury, aluminum, gallium, indium, tin, silicon, 
germanium, lead, arsenic and antimony; and 
a titanium silicide contact coupled to the layer. 
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47. 



The immory of claim 46, wherein the titanium alloy comprises titanium and 
zinc. \ 



48. A contact, eonsmri sing: 

a titanium alloy layer formed overlying walls of a contact hole; and 
a titanium silici(ie\yer formed overlying an exposed silicon base layer of the 
contact hof 



49. A contact, comprising^ 

a titanium alloy layer formed overlying walls of a contact hole, wherein the 

titanium alloy layer comprises titanium and an element selected from the 

^ * "... 

group consi^ng of zinc, cadmium, mercury, aluminum, gallium, indium, 

tin, silicon^mnanimn, lead, arsenic and antimony; and 

a titanium silicidb layer form^ overlying an exposed silicon base layer of the 

contact hole. 



50. A contact, comprising: 

a titanium alloy layer formed overlying walls of a contact hole, wherein the 

titanium alloy layer comprises^itanium and zinc; and 
a titanium silicide layer formed overlying an exposed silicon base layer of the 

contact hole. 



51. A vi a, comprising : 
a titanium alloy layer formed overiying walls and an exposed base layer of a 

contact hole; and \ 
a fill coupled to the titanium alloy layer, wherein the fill comprises a metal 
selected from the group consisting of tungsten and aluminum. 

\ 

52. The via of claim 51, wherein the titanium alloy layer^ comprises titamum and 
zinc. 
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53. A vi\ comprising: 

a titan\im alloy layer formed ovedying walls and an exposed base layer of a 

mtact hole, wherein the titanium alloy layer comprises titanium and an 
eleWnt selected from the group consisting of zinc, cadmium, mercury, 
aluminum, gallium, indium, tin, silicon, germanium, lead, arsenic and 



antimony;v^d 

a fill coupled to the^titanium alloy layer, wherein the fill comprises a metal 
selected fron^the group consisting of tungsten and aluminum. 

54. The via of claim 5 1 , further comprising a titanium nitride layer interposed 
between the titanium alloy^ layer and the fill. 

\ 

55. A via, comprising: 
a titanium alloy layer fOmed overlying walls and an exposed base layer of « 

contact h^i^ \^ 
a fill comprising a metal selected from the group consisting of tungsten and 

aluminum; and \ 
a titanium nitride layer interposed between the titanium alloy layer and the fill 



56. A via, comprising: 

a titanium alloy layer formed overlying w^lls and an exposed base layer of a 

contact hole, wherein the titanium alloy layer comprises titanium and an 
element selected from the group consisting of zinc, cadmium, mercury, 
aluminum, gallium, indium, tin, silicon, germanium, lead, arsenic and 
antimony; ^ 

a fill comprising a metal selected from the groupxconsisting of tungsten and 
aluminum; and \ 

a titanium nitride layer interposed between the titanium alloy layer and the fill. 
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57. A merripry device, comprising: 
a meinoi!|v array; 

a control \ircuit operatively coupled to the memory array; and 

an I/O circuit operatively coupled to the memory array; 

wherein at least one of the memory array, control circuit and I/O circuit 

compris^ a contact having a titanium alloy layer formed overlying walls 
of a contact hole and a titanium silicide layer formed overlying an 
exposed silicon base layer of the contact hole. 



58. A memory device, coniprising: 
a memory array; \ 

a control circuit operatively coupled to the memory array; and 
an I/O circuit operatively coupled to the memory array; 
wherein at leas^'on^of the memory array, control circuit and I/O circuit 



comp; 



prises a via having a titanium alloy layer formed overlying walls and 



mLcji^^ base layeXf a contact hole and a fill coupled to the titanium 
alloy layeH'^wherein the^fill comprises a metal selected from the group 
consisting of tungsten and aluminum. 



59. A memory device, comprising: 
a memory array; 

a control circuit operatively coupled \o the memory array; and 
an I/O circuit operatively coupled to the memory array; 
wherein at least one of the memory array, control circuit and I/O circuit 

comprises a titanium layer, wherein the titanium layer is produced using 

a method, the method comprising: \ 

forming a seed layer supported by a substrate by combining a first 

precursor with a first reducing agent; and 
forming the titanium layer supported by^e substrate by combining a 

titanium-containing precursor with the seed layer. 
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